
jadio network controllers. 




The present invention relates in general to control activities in a situation where a 
cellular radio system terminal is simultaneously in radio connection with at least two 
base stations. In particular, the invention relates to the transmission of parameters 
related to call control between the cellular radio system parts which data transmission 
in such a situation relates to. 

„ A macr odiversit y conn ection mean s a situation where a cellular radio system terminal 

0 is simultaneously in radio connection with at least two base stations, whereupon the 

in 

iy same information can be routed from the terminal to the network or from the network to 
\# the terminal through at least two different routes. In particular, a macrodiversity 
p connection can be utilised in systems based on spread spectrum technique when the 
^ terminal is close to the boundary between cells or in an area where several cells are 
|^ located entirely or partly on top of one another. A procedure, where a terminal drawing 
u away from a given first base station first establishes a macrodiversity connection 
'^Z wherein it is simultaneously in communication with the first and a second base station, 
j 3 is called a soft handover. The terminal will transfer completely under the second base 
station only after the connection through the second base station becomes preferable 
to the macrodiversity connection. Drawing away should be understood in a broad 
sense, i.e. so that the connection to the first base station becomes poor in relation to 
the quality target set on the connection either as the physical distance grows, 
interference impeding the connection increases or the connection quality target 
changes. 

In a cellular radio system based on spread spectrum technique, it is preferable for the 
performance of the system to keep the transmission powers as low as possible in both 
terminals and base stations. In a macrodiversity connection, it is possible to use a 
lower transmission power than if the connection between the terminal and the network 
went through only one base station while the other factors remain unchanged. On the 
other hand, spread spectrum technique provides naturally good opportunities for 
connecting such signal components, which arrive at a combining point at different 
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power levels and delays either because of different types of propagation paths on the 
radio path or due to macrodiversity. Because of these factors, more and more 
macrodiversity connections will probably be used in the future. The commonest 
application of spread spectrum technique is the CDMA (Code Division Multiple Access) 
5 cellular radio system. 



ill 



Figure 1 shows a well-known situation where a terminal (MS, Mobile Station) 100 is 
simultaneously in radio connection with base stations (BS) 101 and 102. What is 
particular in the case shown in Figure 1 is that the BS 101 operates under a first radio 
network controller (RNC) 103 and the BS 102 operates under a second radio network 
^ controller 104. An interface 105 between a RNC and a base station is called an lubis 
J interface and an interface 107 between a RNC and a core network 106 (CN) is called 

an lu interface. The abbreviation or the part lu of the abbreviation comes from the 
=y words Interface UMTS where UMTS means a proposal for a third generation digital 
15 || cellular radio system (Universal System for Mobile Communications). An interface 108 
□ between two RNCs is called an lur interface. It has been assumed in Figure 1 that the 
1^ RNC 103 is a so-called serving RNC of the macrodiversity connection shown in the 
J f '9 ure . and the RNC 104 is a so-called drift RNC subordinated thereto. The combining 
y of signal components essential for the macrodiversity connection takes place in the 
20 g serving radio RNC 103 according to the definition. A part 109 of the RNC wherein the 
combining takes place is called a MDC (MacroDiversity Combiner), 

In a macrodiversity connection, a signal's paths between the terminal 100 and the 
combiner 109 are called branches. Due to macrodiversity, it is possible to use in each 

25 branch lower transmission power than if the corresponding branch established a single 
connection between the terminal and the network. Also the combined power of. the 
branches remains lower than in a conventional single connection. In Figure 1, the 
macrodiversity connection consists of three branches two of which go between the 
serving RNC and the terminal directly through the serving BS and one branch goes 

30 through the drift RNC and the drift BS. 

Each RNC is responsible for the so-called network balancing in the area of its own 
base stations. In practice, this means that the RNC sets upper and lower limits on the 
number of simultaneous connections, the amount of radio resources available for each 
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connection and the transmission powers of the base stations and the terminals that are 
in radio connection with them so that the transmission powers are optimal as for the 
overall performance of the system. Network balancing is also called load control. 

5 Each serving RNC is responsible for the call control of its own calls. Call control 
includes, e.g. combining new macrodiversity branches, removing existing 
macrodiversity branches or changing the connection parameters (e.g. data rate, 
transmission power or the spreading code to be used) of existing macrodiversity 
branches. Normally, so-called fast closed-loop power control where transmission power 
10 control is based on measuring the ratio between the signal power received at the base 
station and the interference power and comparing the measurement result to the set 
target value, is applied in each radio connection. The information describing the 
comparison result is transmitted as response to the transmitting device. Another part of 
the power control is the outer power control loop which, at regular intervals, computes 
15 P a new target value for the closed-loop power control on the basis of the quality of the 
e, connection (e.g. bit error ratio) at the time in question. Because the serving RNC's 

MDC is the only place where the combined quality of the signal components, arriving 
I™ along different paths, of a terminal in a macrodiversity connection can be measured, 
the serving RNC's call control computes the closed-loop power control target values. 



20 



In a situation shown in Figure 1, the problem is that the connection parameters 
controlled by the call control contained in the serving RNC can be contradictory to the 
limitations set by the drift RNC's load control either because the connection parameters 
change during the connection or because the limitations change during the connection. 



25 

"S^j^The objective of the present invention is to prese^ where call 

control during a macrodiversitycon0£c^ by demanding only 

little data transmjg^ietr^pac^y between the different parts of the system. 

30 The objectives of the present invention are reached so that the drift RNC transmits to 
the serving RNC the required information relating to load control and the serving RNC 
transmits, in the opposite direction, the connection parameters during the 
macrodiversity connection, which the drift RNC converts into a format according to its 
own lubis interface, if necessary, before transmitting the information to a base station. 




WO 99/41850 ^ 4 PCT/FI99/00110 

A cellular radio system according to the invention comprises terminals, base stations, 
radio network controllers and, in at least two radio network controllers, 
means for establishing connection parameters and for transmitting them to a base 
station, and 

means for controlling load by monitoring and balancing the use of radio resources in 
the base stations that operate under it. 

It is characteristic of the system that in order to change the connection parameters in a 
macrodiversity connection a given branch of which goes between a first RNC and a 
terminal through a second RNC and a base station, it comprises 
in the second RNC, means for establishing information resulting from load control and 
limiting the connection parameters, and transmitting it to the first RNC. 

The invention also relates to a method which is characterised in that in a 
macrodiversity connection where a given branch goes between a serving RNC and a 
terminal through a drift RNC and a drift BS, it comprises the steps of: 
observing, in the drift RNC, the need to change the connection parameters due to load 
control in said macrodiversity connection branch, and 

transmitting the information limiting the connection parameters in said macrodiversity 
connection branch from the drift RNC to the serving RNC. 

Furthermore, the invention relates to a RNC, which is characterised in that it comprises 
means for establishing information resulting from load control and limiting the 
connection parameters in a branch of a macrodiversity connection and for transmitting 
it from a drift RNC to a serving RNC, 

means for establishing information controlling the transmission power of said branch of 
the macrodiversity connection and for transmitting it from the serving RNC to the drift 
RNC, and 

means for establishing information controlling the transmission power of a drift base 
station on the basis of controlling information received from the serving RNC and for 
transmitting it to the drift base station. 

According to the invention, each RNC is further responsible for load control in the area 
of its own base stations. In addition to this, the drift RNC informs the serving RNC of 
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the limitations caused by load control to the macrodiversity connection branch which 
goes through the drift RNC. The serving RNC establishes the information controlling 
the connection parameters, e.g. transmfsstotvp ower, in t hjs br anch so thatJld Qes n ot 
vjolait^theJiiT^ If the 

lubis interface between the RNCs and the base stations operating under them is 
different, the drift RNC reformats the information controlling transmission power it has 
received so that it can be sent through the lubis interface to the base station. If again 
the lubis interfaces are similar, the information sent by the serving RNC can be further 
transmitted directly from the drift RNC to the base station without being reformatted. 



Due to the invention, load control and call control are independent of one another in 
i each RNC and, therefore, it is possible to develop an optimised algorithm for each. 
jjH Manufacturers are not presumed to standardise the lubis interface, and the 
;ij requirements set on the lur interface between RNCs are only limited to a few 
^ messages to be exchanged. On the other hand, control between the different branches 
□ of each macrodiversity connection, such as power control, can be concentrated in one 
^ place, which guarantees the functioning of the macrodiversity connection and the 
™ optimization of the use of radio resources in the best possible way. 




n the following, the invention willh^ df^rrihfrrl in mnrp-ftf^nl \\y irlrrrinq to n preferred 
embodimenl^-«T^xarriple and the enclosed figures, in which 



Figure 1 shows a well-known macrodiversity connection concept; 

Figure 2 shows the flow of information in a macrodiversity connection according to 
the invention; 

Figure 3 shows a detail of Figure 2; 

Figure 4 shows schematically a radio network controller according to the invention; 



Figure 5 shows one part of the invention as a state transition diagram; 



Figure 6 



shows another part of the invention as a state transition diagram; 
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Figure 7 shows a second detail of Figure 2; and 
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Figure 8 shows a third detail of Figure 2. 

^ Above, in connection with the presentation of prior art. a refe^ejaee-waTrn^de to Figure 
1 and, therefore, in the following presentation^JlaeWrive^^ its preferred 
embodiments, a reference willmajrjjy-b^^ Figures 2 - 7. In the figures, same 
reference numbers willJae^is^dTor corresponding parts. 

Figure 2 shows a part of a cellular radio system, which includes the terminal 100, the 
base stations 101 and 102, as well as the two RNCs 201 and 202. Connections to 
□ elsewhere in the cellular radio system are not shown in the figure for reasons of clarity. 
| Between the terminal 100 and the MDC 109, located in the RNC 201, there is a 
m macrodiversity connection wherein the RNC 201 is a serving RNC and the RNC 202 is 
jjja drift RNC. Correspondingly, the BS 101 can be called a serving base station and the 
jgBS 102 can be called a drift base station. Between the serving RNC 201 and the 
^terminal 100, there are two branches, which go through the serving BS 101. The 
^terminal 100 and the BSs 101 and 102 can be in accordance with prior art as such. 
jJjThe serving BS 101 has a part 203 responsible for fast closed-loop power control, 
Qknown as such, which controls the transmission power of the serving BS and the 
-terminal according to the closed-loop principle taking into consideration the target value 
set by the outer loop, which the serving BS 1 01 has received from the serving RNC 
201 . In the drift BS 102, the corresponding closed-loop power control part, known as 
such, is marked with a reference number 204. The lubis interface 105 between the 
serving BS 101 and the serving RNC 201 can be similar to or different from the lubis 
interface 105* between the drift base station 102 and the drift RNC 202. 

The serving RNC 201 contains a load control part or a load contr olj^ which is 
responsible forjhjgjipiitalicj]^^ num bers of simult aneous conations 

the amount of radio resources available to each connection, and the transmission 
powers of base stations and the terminals which are in radio connection with them, 
which are based on the optimization of the overall capacity of the cellular radio system. 
In the drift RNC 202, the corresponding load control part is marked with a reference 
number 208. The serving RNC 201 also contains a call c orrtrol 209 , which sets for each 
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connection the connection parameters at which the connection between a base station 
and a terminal can operate. In the drift RNC 202, the corresponding call control is 
marked with a reference number 210. 

5 Because the RNC 201 is the serving RNC of the macrodiversity connection shown in 
Figure 2, its call control part 209 is responsible for setting and changing the connection 
parameters in both the branch that goes through the serving BS 101 and the branch 
that goes through the drift BS 102. According to the invention, the information on what 
limitations load control under the drift RNC 202 sets on the connection parameters is 
10 transmitted from the load control part 208 of thejfrif.LRNC_202JpJh^.aJLc^ 

,^call^ntroL209-of-the-serving-RNC. In Figure 2, the transmission of this information is 
■B marked with an arrow 21 1 . When establishing connection parameters for the branch 
iljthat goes through the drift BS 102, tbe-callcgntrgj_209j3 f the s erving RNC 201 takes 
; j thjsjnfomiatk)nJ^ 

15 ; pbrancjUhat-goes4hr(Pji^^ load control activitie s 

M ^med^ouLbxU]>e^if^RNC 202. The details of information establishment will.be 
j^discussed later. The established connection parameters relating to the branch that 
!=*goes through the drift BS 102 are transmitted back to the drift RNC 202, which is 
J Jllustrated by an arrow 212. The information is directed to the call control 210 of the 

20 Adrift RNC 202. 



Because the lubis interfaces 105 and 105* can differ from one another, the connection 
parameters transmitted as illustrated by the arrow 212 are not necessarily in the format 
where they could directly be transmitted to the drift BS 102. The call control 210 of the 
25 drift RNC 202 or a given reformatting part (not shown in the figure) located in the drift 
RNC reformats the information if necessary according to the requirements of the lubis 
interface 105* before it is sent to the drift BS 102. The transmission of the connection 
parameters to the drift BS 102 in a format conforming to the requirements of the lubis 
interface 105* is marked with an arrow 213. 

30 

The invention does not set restrictions on what information and in which format it is 
used in the data transmission illustrated by the arrows 21 1,212, and 213 as long as 
the data transmission has the effect described above. In the following, we will describe 
an exemplary embodiment by referring to Figure 3. 
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The information illustrated by the arrow 21 1 is called limiting information. The load 
control part 208 of the drift RNC can give the outer loop control part 209 of the drift 
RNC as limiting information, e.g. the downlink transmission power absolute maximum 
and minimum values which, in this patent application, are referred to as DL_Pmax and 
DL_Pmin, as well as the maximum and minimum values of the target level of an uplink 
Eb/NO value referred to as Eb/NO_setpoint_max and Eb/NO_setpoint_min. The 
information illustrated by the arrow 212 is called controlling information. The outer loop 
control part 209 of the serving RNC can give the outer loop control part 210 of the drift 
RNC as controlling information, e.g. the downlink transmission power maximum and 
minimum values referred to as DL_Pmax' and DL_Pmin\ as well as the uplink Eb/NO 
^ value target level referred to as Eb/N0_setpoint. The difference between the values 
1 DL - Pmax and DL_Pmin and DL.Pmax' and DL_Pmin' is that the former are defined 
iff on the basis of load control, whereas the latter are defined on the basis of the 
| operation of the outer loop power control algorithm of the macrodiversity connection. 

ySo that the above-mentioned prerequisite of non-conflicting data transmission 
^illustrated by the arrow 21 1 and 212 would be valid, the above-mentioned exemplary 
j=values should comply with the following inequalities: 

idD^Pmin* > DL_Pmin (1) 
DL_Pmax' < DL_Pmax ^ . 

Eb/N0_setpoint_min < Eb/N0_setpoint < Eb/N0_setpoint_max (3) 

For reasons of clarity, the information illustrated by the arrow 213 is called reformatted 
controlling information irrespective of whether the drift RNC has reformatted it or not. 
For the operation of the system, its content is substantially the same as the content of 
the controlling information illustrated by the arrow 212. 

The above-mentioned downlink transmission power limit values DL_Pmax, DL_Pmin, 
DL.Pmax' and DL_Pmin' can directly be transmission powers as dBm values or they 
can be code values which, in radio network controllers and base stations, map as 
power values according to pre-determined correlations. The Eb/NO value means the 
energy of a received signal per bit (Eb) divided by general noise power density (NO), 
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and It is a commonly used parameter in spread spectrum systems. The Eb/NO value 
target level in uplink data transmission describes the ratio between a signal, received 
by a base station in a given uplink connection, and noise which, in a CDMA cellular 
radio system, is mainly produced by other simultaneously transmitted signals in the 
5 same cell. When a base station and/or a terminal knows the Eb/NO value target level, 
the transmission power of the terminal can be adjusted by closed-loop control towards 
a value at which the required target level in the base station can be achieved. 

Other information which can be included in data transmission according to the arrows 
10 211, 212, and 213 are, e.g. modulation methods of different level and spreading codes, 
Jhe distribution of radio resources reserved by other simultaneous connections in the 

Q 

transmission frames of different base stations, the initial power of different logical 
|;phannels belonging to the same connection with which data transmission is initiated 
ilbefore closed-loop control has been implemented at all, as well as the information on 
15 ^possible different bearers multiplexed in the same connection, which belong within the 
'"range of common power control. 

[ ess 

i=^Above, we have only discussed macrodiversity connections having three branches. 
;ijhe invention does not restrict the number of branches included in a macrodiversity 

20 Connection. In a macrodiversity connection having more branches, the invention can be 
applied so that the exchange of information between a drift RNC and a serving RNC 
functions as such in each branch independent of the other branches. The only factor 
that unites the branches is an algorithm operating in the serving RNC, which computes 
transmission power limit values, Eb/NO value target levels and/or other corresponding 

25 information. Naturally, it is taken into consideration in the computation that the question 
is of a macrodiversity connection whereupon, generally, the transmission powers, 
Eb/NO value target levels and other corresponding factors in each branch are the lower 
the more branches are included in the macrodiversity connection. The invention is also 
applicable for use in a macrodiversity connection where not a single branch goes 

30 through serving base stations but, instead, all the branches go through one or more 
drift RNCs and drift base stations. 

As for the standardisation of interfaces in a network, the invention only presupposes 
that there is some common procedure which is used in the lur interfaces between 
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RNCs for transmitting the messages that contain information relating to load control 
and/or to the outer loop control instructions to be sent to base stations. Each 
manufacturer can define the lubis interfaces as one prefers to. The invention does not 
restrict how often the information illustrated by the arrows 21 1 , 212, and 213 is 
i transmitted between different devices. The data-updating rate can be constant or it can 
be proportioned to the free data transmission capacity between the RNCs and/or to the 
network load situation and its changes, observed by measuring. 

If a terminal performs a soft handover, a given RNC, which was previously a drift RNC 
and the drift base stations operating under it become serving, and the base station and 
^ RNC, which were previously serving, become drift. After changing their roles, the 
;g controlling of the macrodiversity connection continues as presented above taking into 
! consideration that the serving RNC is now a different RNC from the previous one. 



15 I Figure 4 shows schematically the parts of a RNC 400, according to the invention, which 
Q are of importance to the invention. For directing transferable information between 
^different interfaces and the internal functional blocks of the RNC 400, the RNC has a 
^cross-connection block 401 from which there are connections according to the lubis 
^interface to base stations operating under the RNC 400, connections according to the 
Slur interface to other RNCs and at least one connection according to the lu interface to 
the core network. A macrodiversity connection block 402 is responsible, in a manner 
known as such, for connecting uplink signal components and copying downlink signal 
components that belong to those macrodiversity connections wherein the RNC 400 
operates as a serving RNC. 



20 



25 



30 



A power control block 403 is responsible for outer loop power control in all thos.e 
branches where the RNC 400 operates as a serving RNC. Its operation is concentrated 
on a microprocessor 404, which can use a connection memory 405, a program 
memory 406, and a parameter memory 407. The connection memory 405 contains the 
valid power control information relating to each active radio connection that goes 
through the RNC 400, i.e. the power control limit values produced by outer loop control, 
•n particular. The program memory 406 contains a program, which the microprocessor 
404 performs in order to carry out its activities. The parameter memory 407 contains 
general operation controlling parameters, which the RNC 400 has typically received 
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from the operator controlling the operation of the network. A message interface 408 
formats and interprets the messages arriving at and leaving the power control block 
403 so that, e.g. a message coming from a drift RNC is correctly interpreted, 
whereupon the power control limit values resulting from load control, contained in it, 
5 end up to the right radio connection in the connection memory 405. 

A load control block 409 is responsible for load control, i.e. for balancing the network 
concerning radio traffic produced by all those base stations that operate under the 
RNC 400. Its operation is concentrated on a microprocessor 410, which can use a 
10 base station memory 411, a program memory 412, and a parameter memory 413. The 
^ base station memory 41 1 contains the information, relating to each base station that 
iQ operate under the RNC 400, about the radio resources reservation situation in the base 
^station in question. The program memory 412 contains a program, which the 
;^ microprocessor 41 0 performs in order to carry out its activities. The parameter memory 
15 p413 contains general operation controlling parameters, which the RNC 400 has 
^typically received from the operator controlling the operation of the network. A 
j~ message interface 414 formats and interprets the messages arriving at and leaving the 
u load control block 409. 

9 

20 ?3The state transition diagram in Figures 5 and 6 show operation in a power control block 
(Figure 5) and in a load control block (Figure 6) of a RNC, according to one 
embodiment of the invention. In the figures, it is assumed that outer loop power control 
and load control take place in RNCs independent of one another, except that the 
controlling information produced by outer loop power control should not violate the 

25 values gained from load control. It is also possible to present an embodiment of the 

invention where a serving RNC receives from drift RNCs limiting information describing 
load control as response to an inquiry sent to them or an alternative embodiment that 
requires a little less signalling between RNCs where drift RNCs send-limiting 
information according to a given schedule without a separate inquiry. 

30 

A status 501 is the basic status of a power control block wherein it computes, on the 
basis of the available information, such controlling information on the basis of which 
optimal transmission powers can be selected in each connection within the range of 
power control. Statuses 502 and 503 correspond to the establishment of a new 
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macrodiversity branch either through a serving (status 502) or drift (status 503) base 
station. In connection with the establishment of a new branch, given default values can 
be used as controlling information. 

The power control block can receive limiting information either from the load control 
block of the same RNC (concerning connections through serving base stations) or from 
drift RNCs (concerning connections through drift base stations). A status 504 
corresponds to the reception of limiting information from the same RNC, whereupon 
the information is stored according to a status 505 in a memory for the use of a power 
control algorithm. When limiting information is received from a drift RNC, the 
corresponding statuses are 506 and 507. In both cases, the power control block uses 
the stored limiting information to check that the established controlling information does 
i not violate the limiting information. The controlling information that has passed the 
] inspection (and was corrected if necessary) is sent to serving base stations according 
1 to a status 508 and to drift RNCs according to a status 509. 

- When the power control block operates in a drift RNC and receives, according to a 
* status 510, controlling information from a serving RNC in a format according to the lur 
j interface, it reformats the information if necessary in a status 51 1 and sends it, in a 
j status 512, to drift base stations in a manner required by the lubis interface between 
the drift RNC and its base stations. The excitations produced by given statuses are 
marked in the figure with dashed line arrows and reference numbers in brackets. For 
example, the status 509 in the power control block of a given first RNC causes a 
transfer to a status 510 in the power control block of a given second RNC. The 
processing phase established by the status 51 1 is not necessarily required if the drift 
RNC always first writes the controlling information it has received through the Lur 
interface in a memory and then forwards it according to its own lubis interface. In this 
case, reformatting always takes place naturally when it is needed. 

In Figure 6, a status 601 is the basic status of the load control block wherein it carries 
out the activity according to the load control algorithm. The observation according to 
which a new macrodiversity connection branch is being established through a base 
station that operates under a RNC causes a transfer to a status 602 or 603 depending 
on whether the RNC in the new branch in question is serving or drift. According to a 
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status 604 or 605, given default limiting information can be given as initial limiting 
information. 



Always when the load control block observes a change in the load in a base station 
5 operating under it, it aims at computing the limiting information according to the new 
load situation. Observing the changing of the load is described by two separate 
statuses 606 and 607 depending on whether the base station in question is serving or 
drift from the viewpoint of the dynamic radio connection; it could also be described by a 
single status. When the limiting information according to the new load situation has 
10 been established, it is sent either to the power control block of the same RNC 
^according to a status 608 or to a serving RNC according to a status 609. 

IP 

PjThe block diagram in Figure 7 shows a second embodiment of the invention where the 
i^Hload control of a drift RNC and, particularly, the call admission control (CAC) included 
15 ptherein demands changes in the connection parameters (data rate, power, etc.) of a 
^terminal in a macrodiversity connection. 

Mln an initial situation 701 , the load control of a RNC observes a high priority call 
^attempt, e.g. by receiving a message, indicating the call attempt, from a subscriber 
20 ^terminal through its base station. Immediately after this, in a block 702, the load control 
computes an estimated power P est for the call attempt using the parameters provided 
by the message indicating the call attempt (e.g. required data rate, subscriber's speed 
of mobility, and the required Quality of Service, QoS). 

25 When the estimated power P es t is known, the load control moves to a block 703 

wherein it compares the value X P t + P es t. combined from the current powers R< of the 
calls in progress in the area of the cell that received the high priority call attempt and 
the estimated power P es t of the high priority call attempt, to the uppertimit P max set by 
the network operator. Although, in this example, the powers are directly combined by 

30 summing up for reasons of simplicity, other ways of combining are also possible, e.g. a 
logarithmic sum. If the combined value Z Pj + P est is lower than the upper limit P ma x. set 
by the network operator, the load control moves to a block 704 wherein it admits the 
high priority call attempt without special procedures. As a result of the admission of the 
call attempt, the RNC reserves for the call appropriate resources controlled by it, e.g. 
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from the radio interface, base station, lubis interface and RNC. and informs the core 
network of the admission of the call attempt (not shown in the figure). 

If the combined value X P s + P €S( in turn is higher than the upper limit P,^, set by the 
5 network operator, the load control moves to a block 705 wherein it checks whether 
there are any lower priority calls in progress in the area of the cell that received the 
high priority call attempt. If there are no lower priority calls in progress, the load control 
moves to a block 706 wherein it rejects the high priority call attempt. The RNC informs 
the terminal of the rejection by sending a message, which gives the reason for the 
o rejection (not shown in the diagram). 

J ,f there are lower priority calls in progress, the load control moves to a block 707 
m wherein it checks whether the power P it at the time in question, of any of the lower 
jy priority calls in progress is higher than the computed estimated power P est of the high 
5 || priority call attempt. If, at the time in question, the power of none of the lower priority 
□ calls exceeds the estimated power of the high priority call attempt, the load control 
L moves to a block 708 wherein it rejects the high priority call attempt. As presented 
j-^above, the RNC informs the terminal of the rejection by sending a message, which 
ygives the reason for the rejection (not shown in the diagram). 

a? 
"! 

If, at the time in question, the power of some of the low priority calls is higher than the 
estimated power of the high priority call attempt, the load control moves to a block 709 
to examine whether the power of the lower priority call could be reduced, e.g. by 
reducing the data rate so that the combined value of the powers of the calls in progress 
and the power of the high priority call is lower than the limit value set by the network 
operator. If the power of the lower priority call cannot sufficiently be reduced, the load 
control moves to a block 710 wherein it decides on the disconnection of the lower 
priority call and the admission of the high priority call attempt after which it moves to a 
block 712. 

If the power of the lower priority call can sufficiently be reduced, the load control 
process moves to a block 71 1 wherein it decides to reduce the power of the lower 
priority call and to admit the high priority call attempt after which it moves to a block 
712. 
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In the block 712, the load control examines whether the RNC for the changed lower 
priority call is a drift RNC. If the RNC, containing the load control, is not a drift RNC for 
the lower priority call, the load control demands the call control of its own RNC to 
disconnect the lower priority call or to reduce its data rate, and informs of the 
5 admission of the high priority call attempt (not shown in the diagram). 

If the changed lower priority call is in a drift RNC, the load control moves to a block 713 
wherein it demands the call control part of the serving RNC, by sending a message 
over the lur interface, to disconnect the lower priority call or to reduce its data rate, and 
10 informs the call control part of its own RNC of the admission of the high priority call 
attempt (not shown in the diagram). In both cases, the RNC carries out the activities 

Q 

j3 relating to the admission of the high priority call attempt as described in connection 
jy with the block 704 (not shown in the diagram). 

IU 

15 pit should be noted that, although; the drift RNC informs about the need to reduce the 
"data rate of the lower priority call, the serving RNC is not obliged to do this but, instead, 
j^it may also maintain the original data rate and release the diversity branch that goes 
^through the drift RNC as unnecessary. 

20 QThe block diagram in Figure 8 shows a third embodiment of the invention where the 
load control of a drift RNC demands changes in the connection parameters (data rate, 
power, etc) of a terminal in a macrodiversity connection. 

In an initial situation 801 , the load control of the RNC reads the interference values 
25 measured by base stations after which it moves to a block 802. In the block 802, the 
load control checks whether the interference caused by an individual call to other calls 
is higher than permissible. The highest permissible interference may have been set, 
e.g. as a fixed percentage of the overall interference or as an absolute power. If there 
are no such calls, the load control moves back to the beginning to read the next 
30 measurement results. 



If the load control observes a call, which causes other calls higher interference than 
permissible, it moves to a block 803 to check whether the interfering call is in a drift 
RNC. If the interfering call is not in a drift RNC, the load control moves to a block 804 
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wherein It demands the call control of its own RNC to reduce the power of the call or, 
alternatively, to disconnect the call. 

If the interfering call is in a drift RNC, the load control moves to a block 805 wherein it 
demands the call control of a serving RNC, by sending a message over the lur 
interface, to disconnect the interfering call or to reduce its power. 



Naturally, the detailed embodiments of the invention presented above are only 
intended as exemplary, and they do not have a restricting effect on the invention. 



